Vitamin A deficiency disturbs collagen IV and laminin composition and decreases matrix metalloproteinase concentrations in rat lung. Partial reversibility by retinoic acid.
Vitamin A is essential for lung development and pulmonary cell differentiation. Its deficiency leads to altered lung structure and function and to basement membrane architecture and composition disturbances. Previously, we showed that lack of retinoids thickens the alveolar basement membrane and increases collagen IV, which are reversed by retinoic acid, the main biologically active vitamin A form. This study analyzed how vitamin A deficiency affects the subunit composition of collagen IV and laminin of lung basement membranes and pulmonary matrix metalloproteinase content, plus the recovering effect of all-trans-retinoic acid. Male weanling pups were fed a retinol-adequate/-deficient diet until 60 days old. A subgroup of vitamin-A-deficient pups received daily intraperitoneal all-trans-retinoic acid injections for 10 days. Collagen IV and laminin chain composition were modified in vitamin-A-deficient rats. The protein and mRNA contents of chains α1(IV), α3(IV) and α4(IV) increased; those of chains α2(IV) and α5(IV) remained unchanged; and the protein and mRNA contents of laminin chains α5, β1 and γ1 decreased. The mRNA of laminin chains α2 and α4 also decreased. Matrix metalloproteinases 2 and 9 decreased, but the tissue inhibitors of metalloproteinases 1 and 2 did not change. Treating vitamin-A-deficient rats with retinoic acid reversed all alterations, but laminin chains α2, α4 and α5 and matrix metalloproteinase 2 remained low. In conclusion, vitamin A deficiency alters the subunit composition of collagen IV and laminin and the lung's proteolytic potential, which are partly reverted by retinoic acid. These alterations could contribute to impaired lung function and predispose to pulmonary disease.